Objectives: To identify the reasons for delayed reception of postexposure prophylaxis (PEP).
animals in Iran, it is impossible to control the disease among the animal population. The application of post-exposure prophylaxis (PEP) can activate immunity in the victims before the virus reaches the central nervous system [17, 18] . Therefore, every case of the animal bite should be taken seriously and the victims should receive the prevention services as soon as possible. Although anti-rabies vaccines and serum immunoglobulin would impose high costs on governments, PEP services are still effective and can save millions of lives with high cost-effectiveness [19] [20] [21] . Today, people have been provided with extensive information about the risks of animal bites and the importance of PEP. As a result, more people refer to rabies centers to receive PEP services. Nearly 20 million people in the world visit the rabies centers to receive the PEP [22] and prophylaxis can reduce the rabies-induced death rate. Considering the 100% mortality rate of this disease, educational programs, and available medical facilities should also be enhanced to control rabies [23] .
To the best of our knowledge, there are not sufficient data about epidemiological situation of animal bites and rabies in Abadeh city of Iran. Therefore, this study aimed at identifying the reasons for the delayed reception of PEP in order to reduce the delay time and to provide sufficient facilities. 
Materials and methods

Ethics statement
Data collection
The information of total animal-bitted cases (1 407 individuals), who referred to the rabies treatment center located in Imam Khomeini Hospital in Abadeh city from January 2012 to December 2018 were studied using the census method. The information was imported into Excel software. Travelers and victims residing in neighboring provinces were excluded. The information was extracted from the Ministry of Health website and was complete, with no missing data ( Figure 1 ).
The city of Abadeh with a population of about 106 000 is located in the north of Fars province in the center of Iran. The residents of this city are mainly farmers and cattle herders. The studied variables in this research included: the victim's demographic information (age, gender, occupation), nationality, educational level, household living condition, and living area (urban or rural), the type of biting animal (dog, cat, and other animals), the domesticated and wild animals, the traceability of the aggressive animals (up to 10 d after the bite), the time of biting (morning, evening, or night), the delay time from the occurrence of biting until referring to the rabies treatment center (the delayed hours), the number of ulcers and the amount of injuries (superficial or deep injuries in the body), and the anatomical location of the wound. In the next step, the patients were divided into two groups based on their delay times: timely referral (less than 48 h after the bite) and delayed referral (equal to or longer than 48 h after the bite). The geographical distance between the locations where biting happened and the rabies treatment center (RTC) was also divided into two groups of less than 30 km and equal to or longer than 30 km.
The experts working in the RTC provided the rabies-prevention treatments (injecting the vaccine and anti-rabies serum) according to the wound conditions, the site of the ulcer, the history of receiving the rabies vaccine, the traceability of the attacking animal (up to 10 d after the bite). At the first referral, the expert responsible for the rabies prevention in the center made the decision upon the level of required services and took the necessary measures. Then, the expert provided the victims with the dates of the next visits to receive the rabies vaccine, which could be provided at other health centers and health houses.
The WHO rabies exposure categories are [24] : Category 栺 touching or feeding animals, animal licks on intact skin (no exposure); Category 栻 nibbling of uncovered skin, minor scratches or abrasions without bleeding (exposure); Category 栿 single or multiple transdermal bites or scratches, contamination of mucous membrane or broken skin with saliva from animal licks, exposures due to direct contact with bats (severe exposure). 
Results
In this study, 1 407 animal-bitten individuals, who referred to the RTC of Abadeh city during 2012 and 2018, were investigated. Most cases occurred in the urban areas, especially among the residents of the suburbs (57.1%). As the findings showed, 1 173 victims (83.4%)
were male and 8.6% of them were children with the age of 10-yearold or less. The average age was (33.66依18.97) years and people in the age range of 36-50 years were at higher risks of bites (33.7%).
Most victims were engaged in farming and animal husbandry The univariate analysis showed significant relationships between the delay in receiving PEP and the distance of the biting location from the RTC location, the place of occurrence (in or out of town) (P=0.03) and the type of residency (P<0.001) ( Table 2 ). The types of biting animals (P<0.001), the bleeding status of the wound, as well as the depth (P<0.001), extent (P=0.009), and the number of injuries (P=0.002) all had significant relationships with the delay ( Table 2 ).
The study also showed the victim's level of education, occupation, and age had significant relationships with delayed referral (P<0.05 ( 
Discussion
PEP is necessary to prevent the transmission of rabies. reasons for a delay in receiving PEP services in Abadeh city, Iran.
Investigated factors included personal, social, economic, timespatial, aggressive animal conditions and the extent of injuries.
In this study, 1 407 animal-bite cases were studied and the findings showed that 94.2% of the individuals received PEP during the first 48 h after bites. In a study conducted by Khazaei et al. [23] , 93.4% of the individuals considered the risk of animal bites and the consequences seriously and referred to the rabies treatment center during the first 48 h after the exposure. However, other studies conducted in Iran and other countries of the world reported a lower coverage percentage [8, 25] .
In this study, the majority of animal bites occurred in males, which is consistent with the results of other studies [4] . In this study, no significant difference was observed between men and women in receiving PEP, which is in contrast with a study conducted by Khazaei et al. in Tuyserkan city of Iran, whose result shows more frequent delayed referral in women than men [26] .
According to our findings, delayed referrals had a significant relationship with the distance of the rabies treatment center location from the place of bites. In this regard, people living in remote and impassable areas had a long delay. The possible causes can be lack of access to vehicles and health services as well as a lack of knowledge about the serious dangers of animal bites. A study of Joseph et al. in India also confirmed our results [8] , but a study conducted in Khalil Abad city, northeast of Iran, showed no significant relationship between distance from the rabies treatment center and delayed referral [27] .
In our study, victims with deep, multiple, and bleeding lesions referred to the rabies center in a shorter period of time after the bites, which is due to the fact that rabid animals cause more serious damage, patients with injuries of worse conditions are more sensitive to receiving PEP. The behavior of the patients in a similar study was in the same line with the victims of our study [26] .
In our research, people were bitten by domestic and household animals, such as dogs, sheep, and cattle referred to the rabies treatment centers with a longer period of a delay than individuals affected by wild and stray animals. It may be attributed that most people do not regard household and domestic animals as sources and vectors of diseases [22] . Some studies conducted in different parts of the world showed that dogs played an important role in the transmission of rabies to humans, and are consistent with the results of the present study [26, 28] . In our research, people in the active economic age groups year-old) and children(under 10 years-old) had a significant delay in referring to health centers compared to the elderly. In the active economic age group, the reason for the delay was due to occupational issues such as disagreement of the employer for a leave, lack of alternative work arrangement, the distance of the work location from the rabies treatment center, and lack of awareness about the risk of animal bites. Considering children, superficial injuries and parents' lack of information about the exposure were the main reasons for delayed referrals. The results of the studies in China confirmed the findings of our study [7] .
However, no significant difference was observed among different age groups in the study conducted by Samiee et al. [29] .
In the present study, the average delay time in people with higher academic education level was significantly shorter than those of the victims with lower levels of education, which is due to the awareness of educated people about the dangers of rabiessuspected animals. In a study conducted in India, no significant relationship was observed between the delayed referrals and the victims' level of education [11] , but in another study, people with academic education tended to reach the rabies treatment centers in the shortest possible time after bites [30, 31] .
In the current study, workers referred to the rabies treatment centers with a significantly longer delay than people engaged in other occupations. This may be due to multiple causes such as disagreement of the employer for a leave, working in remote areas low education, and lack of awareness about the animal bite risks. In the study conducted by Esmailzadeh et al., a significant relationship was found between the patients' jobs and delayed referrals [28] . 
